Oxidative stress is implicated in arsenic-induced neural tube defects in chick embryos.
The potential of arsenic to induce neural tube defects (NTDs) remains a topic of controversy. In our previous study, oxidative stress and altered DNA methylation were observed in arsenic-exposed animal models. However, the correlation between these conditions was not fully understood. Therefore, our present aim was to determine whether arsenic exposure results in altered reactive oxygen species levels that affect DNA methylation and may contribute to NTDs in chick embryos. We demonstrated that arsenic-induced NTDs were associated with oxidative stress. Increased intracellular oxidative species and DNA methylation changes were observed following arsenic exposure. These changes were accompanied by a decrease in manganese superoxide dismutase activity. Furthermore, a significant decrease in DNA methyltransferase (DNMT) 1 and 3a expression was observed following arsenic exposure. The known antioxidant N-acetyl-l-cysteine, a known antioxidant, ameliorated global DNA hypomethylation and the decreased DNMT 1 and 3a expression observed during arsenic exposure. In addition, arsenic caused a significant decrease in S-adenosylmethionine (SAM) and significant increase in S-adenosylhomocysteine (SAH). This effect resulted in a significant reduction of the SAM/SAH ratio, which may also contribute to DNA hypomethylation. In conclusion, oxidative stress and reduction in SAM/SAH ratio during arsenic exposure in chick embryos seem to modulate DNA methylation and contribute to arsenic-induced NTDs via epigenetic mechanisms.